Abstract
Introduction 43 44
This study is based on two assumptions: first, that learning and development occur in 45 response to contextual demands that challenge individuals' ways of meaning-making and 46 lead to the creation of more adapted ones (Piaget, 1975 (Piaget, /1985 ; second, that individuals' encounters with conflicting contextual demands are usually associated with the experience of 48 negative emotions (Carver & Scheier, 1990; Frijda, 1986; Inzlicht, Bartholow, & Hirsch, experiences in a more complex way -considering the whole experience from a process 187 perspective, or what, how and why it happens.
188
In specific terms, the experiential learning model that we present is based on the following an attitude of curiosity and wonder, and prepares students to take what they learn into the 211 world. Indeed, this learning sequence is similar to the one we all naturally follow as children 212 when making meaning of our surroundings: starting from a baseline of not knowing, we build 213 an understanding. However, the application of an experiential learning sequence also entails 214 little security in "knowing", because there is no "right answer" or example to begin with.
215
This might initially lead students to feel insecure and uncomfortable, as they have to develop 216 an open orientation to new experiences. Furthermore, if students continue to apply the 217 didactic learning sequence they are accustomed to, there may have an additional sense of not 218 "knowing", while believing that they should know before they continue to learn. Apart from 219 the learning sequence itself, the contents explored in process-oriented experiential exercises 220 also tend to be complex and challenging for students.
222
A formal model that can be useful for illustrating students' typical responses to experiential 223 learning when they are first exposed to it is the Three sets model: set-up -upset -set-down 224 (McWhirter, 2000) . This model describes three stages in the process of meaning-making of a 225 conflictive experience. The students' initial set-up would be the learning sequence that they 226 are used to, and which they expect to find at the beginning of the training -the didactic 227 sequence in most cases. The upset would be the destabilization experienced by the students 228 caused by the challenging demands of the experiential sequence and the exploration of 229 personal experiential content. The set-down would involve potential changes made by the 230 students in response to the upset. This set-down could potentially be related to cognitive 231 accommodation.
233
In view of the above, the hypothetical emotional trajectory of students in a process-oriented 234 experiential learning context may be as follows. First, the students' upset at the conflicting training demands could lead them to the experience of intense negative emotions and a low 236 level of positive emotions. The students' development of new meaning-making strategies for 237 coping with the challenging demands would entail a decline in the intensity of negative 238 emotions and an increase in the intensity of positive emotions. This could be identified 239 through the occurrence of turning points in emotional trajectories.
241
It is important to note the positive aspect of the upset in a process-oriented learning setting, 242 and how students are also supported to learn to learn in this way. In fact, the experiential 243 methodology itself revolves around learning management, which in this methodology is 244 something that can be taught and learnt. In fact, this learning model is intended to facilitate 245 qualitative changes in students' way of learning, and specifically in the way they organize 246 information while they learn. In this process, both the recognition and the management of the 247 negative emotions that are expected to be experienced as a response to contextual challenge 248 are assumed to enhance individuals' ability to manage learning effectively.
250
1.6. The present study 251 The main goal of the present study is to investigate the process of successfully managing 252 contextual complexity by the 17 participants in a five-day higher education course, based on 
272
The course was entitled (McWhirter, 2002 (McWhirter, , 2011 . It studies how human beings create our own models of the world through natural modelling skills, how effective our models are, and how we change them in order to adapt them to new circumstances in an optimal way (McWhirter, 1998 In each questionnaire, the participants self-reported the intensity of their emotions and the 336 degree of perceived training complexity that they experienced at that point on the course.
338
The intensity of the emotions was assessed by means of a list rated on a Likert scale, from 339 very low (1) Table 1 shows an example of the computing of the confidence interval of the scores for 391 intensity of distress of one of the participants throughout the eight measurement points (m.p.).
392
In the example, m.p. 5 is an exceptional point, which means that the score in the intensity of samples, and result in reliable P values, since they do not assume any underlying distribution,
410
or a minimum sample size (for this argument see Van Geert, Steenbeek, & Kunnen, 2012) .
411
Standard tests such as t-tests are not allowed in these cases (Kunnen, 2006) .
413
Monte Carlo permutation tests estimate the chances that an observed result is caused by 414 chance alone. They compare an empirical distribution of data with a random distribution that 415 is created by reshuffling the empirical data in accordance with a null hypothesis. In this case, the number of random samples in order to produce a P value for the tested difference, which 423 is the probability of the observed difference occurring in the random distributions of the data.
424
If the probability is low, this means that the observed difference is not due to chance and 425 therefore that it is a legitimate difference (for more detail, see Van Geert, Steenbeek, & 426 Kunnen 2012). In this analysis, 10.000 random distributions were computed and a P value 427 lower than 0.05 was considered significant. negative emotion trajectories (52% of these trajectories).
452
Two types of exceptional points were identified: 1) High exceptional point: a point on an 453 emotional trajectory above the upper control limit of the trajectory's confidence interval; 2)
454
Low exceptional point: a point on an emotional trajectory below the lower control limit of the 455 trajectory's confidence interval.
457
Low exceptional points were the most common in positive emotion trajectories (62 %) and 458 high exceptional points were the most common in negative emotion trajectories (75 %).
459
These two types accounted for 70% of the total number of exceptional points (23% and 47 % 460 respectively). The amount and percentage of high exceptional points and low exceptional 461 points in positive and negative emotion trajectories are presented in Table 2 . Pre-increase turning points were the most common in positive emotion trajectories (83%),
478
while pre-decrease turning points were the most common in negative emotion trajectories (83 479 %). These two types accounted for 83% of the total number of turning points (33% and 50% 480 respectively).The amount and percentage of pre-decrease turning points and pre-increase 481 turning points in positive and negative emotion trajectories are presented in Table 3 .
483
The following figures (Fig. 2, Fig. 3, Fig. 4 , and Fig. 5 ) are examples of the two types of 484 turning points, pre-decrease and pre-increase, in positive and negative emotion trajectories.
486
The 30 turning points were distributed over 13 of the 17 participants (76%) and 9 of them 487 presented pre-increase turning points in positive emotions, pre-decrease turning points in 
The relationship between turning points and perceived training complexity 497
The measurement points at which turning points were identified had significantly higher Table 4 shows the average and the range of the 504 complexity scores for each measurement point. Table 5 shows detailed results for the 505 differences in complexity scores between the measurement points with turning points and the 506 measurement points without turning points. An overview of the trajectories of the complexity 507 scores for each student over the 8 measurement points is provided in Appendix 3.
508 509
Summary of results

510
11% of the emotional trajectories analyzed had a turning point. The two most common types Emotions play a key role in learning processes, since they enable us to make meaning of our 530 experiences and adapt to our environment (Bradley, 2009; Frijda, 1988; Lazarus, 1991; 531 Solomon, 2007) . We therefore expected our participants' emotional experience to fluctuate 
541
On the one hand, the students' prevalent initial experience of intense negative emotions and argues that adults' emotional responses in learning settings are usually related to the content,
545
the structure or the processes that they entail, so that an open structure can lead students to 546 feel overwhelmed and to complain of a lack of direction. This is consistent with the likely 547 experience of our participants.
549
Instead of the typical emphasis on learning protocols that would be expected in a didactic For them, the possible would not be related to the experiential learning sequence, but instead 562 to the possibility of dealing with complex experiential content.
564
On the other hand, the positive orientation of our students' emotional trajectories over time is the end. According to these authors, the students' negative emotional experience was a response to the new learning environment and to the challenging tasks they were set.
571
Conversely, the positive shift in the students' emotional experience over time was considered 572 to be related to their increased ability to cope with uncertainty during their learning process.
573
This is something that we find also plausible in our study, as discussed in the paragraphs 574 below.
576
In situations where our ways of meaning-making are destabilized, managing both the persisted or become more profound over time.
589
The predominantly positive orientation of our students' emotional trajectories over time can when they understand something. In this case, the accommodation is focused on the content.
596
On the other hand, the accommodation can be more focused on the process. In our case, we 597 refer to accommodation that is related to the students' adaptation to the learning The coincidence between positively trended turning points and particularly complex periods 621 in the training is consistent with the idea that high levels of contextual complexity might act 622 as a catalyst for individuals' new and more adapted behavioural patterns (Piaget, 1975 (Piaget, /1985 .
623
If an experience is not challenging for individuals, they will not become involved in a 624 meaning-making process aimed at creating a response that is adapted to their environment 625 and the experience will therefore not be developmental. Nevertheless, the number of exceptional points in the participants' emotional trajectories was 
724
We therefore believe that learning contexts can be structured to support and guide students 
Limitations
748
This study has three main limitations: (1) the number and distribution of measurements; (2) 749 the grouping of emotions into positive and negative; (3) the specificity of the sample.
751
As regards the number of measurements, the shortcoming involved in asking the students to 752 assess their emotions at a few points in time is that some of their emotional fluctuations 753 during the training was inevitably lost. This limitation is inherent in the study of any 754 developmental process. Although the questionnaires were strategically distributed in order to 755 increase the probability of capturing expected emotional upsets, the students could have 756 experienced other upsets which they may have overcome by the time they completed the 757 questionnaire. One possible way of recording these would entail asking the students at the 758 end of every training session about the emotions they experienced most strongly, when they
759
felt them and what they were related to.
761
It could also be argued that the distribution of measurements during the training course 762 studies was not consistent. We agree that this is the case, but this was intentional since the 763 goal was to obtain data from the students after the periods of the course that we expected 764 would be most challenging for them. We therefore do not consider the issue of whether the 765 follow-up questionnaires were filled in after a phase in which students had been sharing and 766 reflecting on an experiential exercise, or the students had been doing an exploratory exercise, or the trainer had been giving instructions for the development of an exercise, to be a 768 problem.
770
We acknowledge that the grouping of emotions into positive and negative emotions is an 771 oversimplification of the students' emotional experience, which might lead to nuances in the 772 patterns of discrete emotions being overlooked. However, considering the aim of this study,
773
we found that valence sufficed for grasping the main emotional patterns.
775
Finally, it can be argued that the specificity of the sample may mean that the generalization of Figures Fig.1 Example of an exceptional point (m.p.5). Appendix 3 Trajectories of complexity scores for each student over the 8 measurement points. Three additional trajectories are displayed: 1) highest complexity score, 2) average scores of complexity, and 3) lowest complexity score. 
